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ABSTRACT 



An Internet gateway video server transmits selection infor- 
mation to a set top box connected to a television. The set top 
box displays the selection information on the television. A 
user views the selection information, and inputs user selec- 
tion requests to the set top box. The Internet gateway video 
server receives user the requests for information and 
retrieves the information. The server then converts the 
network information from a network format to a television 
format. The conversion includes scanning the network infor- 
mation for selection elements, and adding selection elements 
for transmission in the television format. The converted 
network information is then transmitted to the set top box for 
display on the television. The user may then make further 
selections based on the displayed network information. 

36 Claims, 6 Drawing Sheets 
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APPARATUS AND METHODS FOR 
NETWORK ACCESS USING A SET TOP BOX 
AND TELEVISION 

1. BACKGROUND OF THE INVENTION 

A. Field of the Invention 

The present invention relates generally to accessing a 
network, and in particular to apparatus and methods for 
accessing a network using the television as a display device. 

B. Description of the Prior Art 

Atypical home computer today is comprised of hardware 
and software. The hardware includes a processor, hard drive, 
modem, monitor, RAM, keyboard, and mouse. The software 
includes an operating system and application programs. For 
many users the processing power of a home computer is 
more than sufficient to meet their needs. Home computers 
are used in a variety of ways. Many users use word pro- 
cessing and spreadsheet applications, while others perform 
tasks that require more significant processing power, such as 
graphics processing. More and more are using their com- 
puters to access the Internet, and in particular the World 
Wide Web (WWW). 

Users connect to the Internet and the WWW using a 
modem. The modem is typically a 28.8 bps modem, and 
each computer is equipped with a Web browser. The user 
runs the Web browser, which provides a graphical interface 
for retrieving Web pages. Once the Web browser is up and 
running, the user requests the Web browser to retrieve a 
particular Web page. Most Web browsers allow a user to 
maintain a "hotlist" of "hotlinks" (i.e., bookmarks) to favor- 
ite Web sites. The hotlist is typically implemented as a pull 
down menu containing Web site addresses previously saved 
by the user. 

The user provides an address to the Web browser using 
either the hotlist or rpy typing the address in by hand. The 
address identifies a Web page location. The Web browser 
then connects to the network (if not already connected), and 
retrieves the Web page at the address. 

Once a Web page is retrieved it is presented to the user. 
The user may request further Web pages by selecting a 
hyperlink on the retrieved page, or by inputting another Web 
page address. The user selects hyperlinks by manipulating 
an input device, typically a mouse. The mouse is the primary 
input device for Web browser, and some of the mouse 
selections may be supplemented by simple text operations 
and use of the "Enter" key. 

For many people, the cost of a home computer or similar 
hardware (e.g., a unit(s) including both a television and 
components of a home computer) is prohibitive, or imprac- 
tical for their needs. Even for those who have computers, 
however, Internet access can often be frustratingly slow. 
Users are usually constrained by modem speeds which make 
Internet access slow. Faster access could be provided over 
Tl or ISDN lines, but the costs of such lines is usually 
prohibitive for most users. 

Therefore, while many are interested in the WWW, they 
cannot justify buying a computer for this purpose alone. 
Other who can justify the cost can not justify the cost of 
connecting to a high speed line. 

II. SUMMARY OF THE INVENTION 

The present invention relates to apparatus and methods 
for accessing a network, such as the WWW, using a televi- 
sion and low cost set top box. It should be understood that 
while the discussion below discusses the invention in terms 
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of the Internet, it is also contemplated that the principles 
described herein could also be applied to other networks, 
such as intranets. 

A preferred embodiment of the invention is an apparatus 

5 for retrieving and retransmitting data processing network 
information in response to a user selection request. The 
apparatus comprises means for transmitting first selection 
information to be displayed on a monitor; means for receiv- 
ing a user selection request based on the transmitted first 

10 selection information; means for retrieving data processing 
network information, in a network format, corresponding to 
the user selection request; means for transforming the data 
processing network information from the network format 
having a first interactive element to a monitor format having 

15 a second interactive element; and means for transmitting the 
data processing network information in the monitor format 
to the monitor. 

Additional objects and advantages of the invention will be 
set forth in part in the description which follows, and in part 

20 will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention will be realized and attained by means of the 
elements and combinations particularly pointed out in the 
appended claims. 

25 It is to be understood that both the foregoing general 
description and the following detailed description are exem- 
plary and explanatory only and are not restrictive of the 
invention, as claimed. 

30 hi. BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate embodi- 
ments of the invention and together with the description, 
35 serve to explain the principles of the invention. In the 
drawings: 

FIG. 1 is a block diagram showing a preferred embodi- 
ment of the invention; 

FIG. 2 shows the general architecture of the server in 
40 accordance with a preferred embodiment of the invention; 
FIG. 3 is a block diagram showing a portion of memory 
in the server; 

FIG. 4 is a block diagram showing a session table stored 
at a server in accordance with a preferred embodiment of the 
45 invention; 

FIG. 5 is an example of a menu which may be used in a 
preferred embodiment; 

FIG. 6 is a flow chart showing the overall processing 
5q performed by a server in accordance with a preferred 
embodiment; 

FIG. 7 is a flow chart showing the processing performed 
in transforming a Web page into information appropriate for 
display on a television; 
55 FIG, 8 shows a display screen of a typical Web page on 
a television; and 

FIG. 9 is a block diagram showing a preferred embodi- 
ment of the invention used in a multiple video source 
environment. 

60 IV. DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENTS 

Reference will now be made in detail to the present 
preferred embodiments of the invention, examples of which 
65 are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers will be used through- 
out the drawings to refer to the same or like parts. 
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FIG. 1 is a block diagram showing a preferred embodi- 
ment of the invention. Televisions 114 are connected to set 
top boxes 112 which send video signals to television 114. Set 
top boxes 112 are also connected to Internet gateway video 
server 110 via a television distribution system, and receive 5 
frames from Internet gateway video server 110 for display 
on television 114. Each set top box 112 is individually 
addressable, and sends information to server 110 which 
identifies the particular source set top box 112. 

In a preferred embodiment, server 110 is located at source 10 
end of a television signal, such as a cable system. For 
example, server 110 may be located at the headend of a 
television distribution system. Alternatively, server 110 may 
be located at some other location on the television distribu- 
tion line. For example, server 110 may be located in an 15 
apartment building or hotel between an incoming television 
distribution line and set top boxes 112. In this manner, 
"local" Internet access is provided. Moreover, server 110 
may perform functions in addition to providing Internet 
access. For example, server 110 may be dedicated to pro- 20 
viding Internet access to set top boxes 112. Alternatively, 
server 110 may also receive a regular television distribution 
signal for transmission to set top boxes 112, and provide 
Internet-related signals or other programming, depending 
upon the channel selection by the user. 25 

Set top box 112 also receives and responds to signals from 
user interface 116. The signals may be communicated to 
Internet gateway video server 110. In a preferred 
embodiment, user interface 116 comprises an infrared 
remote control interface for receiving signals from a remote 30 
control device (not shown). User interface 116 may com- 
prise any Well known user interface capable of providing 
selection signals to set top box 112. 

Internet gateway video server 110 receives signals from 35 
set top box 112 and responds to the signals by (1) interacting 
with the Internet, or (2) sending video signals for processing 
by set top box 112 for display on television 114. Server 110 
is connected to a high-speed communication line, such as a 
Tl or ISDN line. Server 110 transmits information generated 4Q 
locally by server 110, or information received from the 
Internet, to television 114. Server 110 also performs house- 
keeping functions, such as logging time, in response to 
information received from the network and signals received 
from set top box 1 12. 

45 

Set top box 112 may process the information received 
from server 110, or send it directly to television 114. A user 
views information displayed on television 114 and, using 
user interface 116, inputs selection information based on 
what is displayed. Some or all of the user selection signals 50 
may be transmitted by set top box 112 to the Internet 
gateway video server 110. Signals sent from set top box 112 
to server 110 include an identification of the set top box 112 
and the user selection. Other information may also be 
provided depending upon the particular implementation of S5 
the set top box 112 and server 110. 

In response to the user selection signals, server 110 either 
prepares information locally and transmits the information 
to set top box 112, or accesses the network for the infor- 
mation requested in the user selection signals. Set top box go 
112 may process some or all of the user selection signals. For 
example, set top box 112 may alter the display, and send 
notification of this change to server 110. 

Set top box 112 may be implemented in accordance with 
the principles similar to those set forth in U.S. Pat. No. 65 
4,780,758 to Lin et al., which is hereby incorporated by 
reference. The box 112 may be implemented with a built in 
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frame store which continually refreshes the television. A 
simple set top box 112 may perform little or no processing 
at all, acting as merely a sample and hold device for the 
server 110. 

FIG. 2 shows the general architecture of the server 110 in 
accordance with a preferred embodiment of the invention. 
Session manager 214 manages the overall information flow 
within server 110. This includes reception of user selection 
signals from the set top boxes 112, translations of user 
request signals, requests for Web pages, translation of Web 
pages, and transmission of television information to set top 
boxes 112. In general, session manager 214 keeps track of 
requests from the user, requests to the web browser, menu 
presentation, and web page presentation. Session manager 
214 receives information from the cable and transmits 
information to the cable. 

In response to user selection signals, session manager 214 
either responds directly to the user selection signals or 
requests translation of the user selection signals by user 
selection interpreter 210. Interpreter 210 translates user 
selection signals into Web page addresses. The Web page 
addresses are sent to manager 214. 

In response to the translation, session manager 214 
requests Web browser 222 to retrieve a Web page from the 
network via network interface 226. Once the Web page has 
been received, it is sent to session manager 214, which 
requests translation of the Web page by web page translator 
218. After translation, the results are transferred to manager 
214. Manager 214 then passes at least part of the translated 
Web page to the set top box 112 associated with the user 
request. 

Session manager 214 keeps track of the multiple users 
requesting information via the set top boxes 112. User 
requests are logged and tracked, and presentation informa- 
tion for each set top box 112 is managed in response to the 
user requests. This may require caching of particular display 
information to optimize response time to user requests. In 
summary, session manager 214 and Web browser 222 
together form a multi-user Web browser capable of simul- 
taneously managing multiple user sessions on multiple set 
top boxes 112. 

FIG. 3 is a block diagram showing a portion of memory 
310 in session manager 214. Server 110 implements a 
single- or multi-user browser system which manages the 
menus, hotlinks, and Web pages for each user in the system. 
Each user, therefore, has a dedicated memory area 314 
which contains preselected hotlink information 318, menu 
preferences 322, and a cache or buffer area 326 for storing 
information flowing between the network, the Internet gate- 
way video server 110, and the set top box 112 or television 
114. For example, cache 326 may contain several of the 
pages most recently displayed on television 114, as well as 
the most likely pages to be displayed in the near future. In 
one embodiment, a user session table 330 is also stored in 
the dedicated memory area. User session table 330 tracks 
each interaction with a particular set top box 112. 

The system may be implemented by having a single 
centralized cache for all users. In this way, the cache may 
contain frequently used pages for all users. Each time a 
request is made for a Web page the cache is checked before 
the Web page is retrieved. In this embodiment, it is prefer- 
able to have a time out mechanism for the cache to remove 
old Web pages which may have become stale. Similarly, a 
single user session table 330 for all users could be used, as 
discussed in greater detail below with respect to FIG. 4. 

In another preferred embodiment, hotlinks are not stored 
for later use. Each time a user logs on they are presented 
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with the same predefined menu. The predefined menu may signals at the set top box 112. This would relieve the load of 

be unique to that user, or the same menu may be presented server 110, but require much greater processing power in the 

to all users. This embodiment is simpler because hotlinks are set top box 112. 

not stored for later use. Yet another preferred embodiment FIG. 7 is a flow chart showing the processing performed 

has a combination of predefined menus, identical each time s m transforming a Web page into a table of information which 

they are presented to the user, and user-defined menus which is used to develop signals appropriate for display on televi- 

a particular user may create and alter according to that user's s ion 114 (FIG. 6, step 634). The Web page is first scanned 

own preferences. to determine the hyperlinks in the page (step 710). For 

Menu preferences 322 include user-selectable options example, in the WWW environment, which typically utilizes 
regarding the content of a main menu (see FIG. 5) and i° HyperText Markup Language (HTML), the Web page is 
certain features of how Web pages are to be displayed. For scanned for tags indicating references to hyperlinks, 
example, in addition to preselected favorite Web sites, a user if a hyperlink is detected, information such as a number, 
may request that menus be created dynamically according to letter or symbol, is inserted into the HTML page near the 
the time of day, as well as with respect to the profile of the hyperlink, thus assigning numbers or other symbols to 
user. This allows menus to be tailored to the particular is hyperlinks (step 714). When the HTML page is later con- 
timing and content needs of the user. verted into RGB computer graphics, and subsequently into 

FIG, 4 is a block diagram showing some of the informa- NTCS format, the inserted information will also be trans- 

tion stored by session manager 214 in server 110. In lated into visual indicia corresponding to the hyperlink. For 

particular, FIG. 4 shows a session table 410 maintained by example, when the first hyperlink is detected a "1" might be 

server 110 storing information for each user for each active 20 inserted into the HTML document near the first hyperlink, 

session in progress. Each user entry 414 contains informa- When the second hyperlink is detected a "2" is inserted into 

tion regarding information from a user and information sent the HTML document. Therefore, the original contents of the 

to a user during each session. In this manner, server 110 HTML document are augmented with additional visual 

knows exactly the state of each user during a particular indicia corresponding to each hyperlink, 

session. This information may be discarded when the session 25 The information developed from the scan of the Web page 

ends. Alternatively, the information may be used by server is also used to form a table that contains the correspondence 

110 to develop user profile information for later use. between the inserted information and the associated hyper- 

FIG. 5 is a display screen 510 showing a menu used in one link. The table is used to translate requests received from the 

preferred embodiment. Display screen 510 is generated user into hyperlink information. 

locally by server 110. The menu may provide a visual 30 The HTML document is then converted into RGB corn- 
display of previously selected user hotlinks 512. The menu pu ter graphics, and subsequently translated into NTSC 
may also include system management options, represented format, as is understood in the art. This process may include 
by a menu manager selection 514. In another embodiment, translation of graphics information into a format suitable for 
display screen 510 contains the same choices, or a mix of display on the television. For example, fonts and font sizes 
same choices and user-defined choices, each time it is ma y be translated. 

presented. For example, the menu may offer a certain The Web page is then logically divided into a first display 

number of predefined services subscribed to by a user. page in accordance with the size of the television display 

Alternatively, the choices may be predefined by a service screen ( stcp 71 g) p rom t his translated information and 

provider in accordance with various subscriber plans. ^ division into a logical display page, a video display appro- 

A user inputs one of the displayed selection numbers into priate for television 114 is created (step 722). Finally, the 

an infrared remote control which transmits selection signals translated Web page is displayed (step 726). Because an 

to set top box 112. As described above, set top box 112 and entire Web page may not be displayable on a single televi- 

server 110 respond accordingly based on the user selection sion screen, the user may scroll or page through the Web 

signals. The main menu shown in FIG. 5 may also include 45 page by requesting server 110 for further scrolled or paged 

other user selectable options related to the general operation portions of the page. 

of the Internet gateway video server 110 and set top box 112. The information defining the correspondence between 
FIG. 6 is a flow chart showing the overall processing hyperlinks in the retrieved Web page and the select infor- 
pcrforraed by server 110. The user is first presented with a mation which is displayed is used later to translate the user 
menu (step 610). A user selection from the menu is then 50 selection information back into a hyperlink, or network 
received (step 614). The user selection will either be a Web location. The session manager ensures that the appropriate 
page request requiring Web access (step 618), or a selection data structures for creating user selections and translating 
which requires that information be generated locally by them back into hyperlinks is available to the system pro- 
Internet gateway video server 110 and sent to the appropriate cesses which utilize these data structures, 
set top box 112 (step 622). Locally generated information 55 FIG. 8 shows an example display screen of a Web page on 
may include, for example, menus and administrative infor- a television in accordance with a preferred embodiment. In 
mation related to a user's service. the example, display 810 shows a Web page for the XYZ 
If the user selects a WWW page, the user Web page Company. Hyperlinks 814 and 818 have an appearance 
selection is translated into an Internet address (step 626). similar to the format and placement of the original Web page 
Server 110 retrieves the Web page associated with the 60 from which it was generated. Note, however, that the tele- 
translated Internet address (step 630). The Web page is then vision display screen has numbers corresponding to each 
processed to transform the Web-based format into signals hyperlink, as denoted by numerals "1" and "2". The user 
suitable for display on television 114 (step 634). The pro- may input these numerals into the infrared remote as selec- 
ccsscd Web page is then transmitted to television 114 via set tion signals which are sent to the set top box 112 and/or 
top box 112 and displayed to the user (step 638). 55 server 110. 

Alternatively, the Web-based information could be deliv- In this manner, the user input operates to select informa- 

ered directly to set top box 112 for conversion into television tion in a manner similar to selection of a hyperlink as 
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normally used in computer-generated Web pages. Note also 
option bar 822 which presents navigation options to the user. 
The navigation options allow a user to move to other areas 
of the currently displayed Web page (denoted by "A" and 
"B"), add the current Web page as a new hotlink selection to 5 
the main menu shown in FIG. 5 (denoted by "C"), and return 
to the main menu (denoted by "D"). The menu presented to 
the user may change dynamically in accordance with the 
current state of the session. For example, if the session is 
occurring at a particular time, the menu may change to 10 
present different selections corresponding to the particular 
time. This information may be kept in the user menu 
preferences area, or by server 110, depending on the nature 
of the changes. 

FIG. 8 may take other forms as well. For example, instead 15 
of using numbers and letters for user-selectable options, 
iconic symbols or other selectable visual indicia may be 
used. 

In response to a user selecting one of the hyperlinks using 
a device such as a remote control, a signal is sent by user 20 
interface 116 to set top box 112, which processes the signal, 
sends a signal to server 110, or both responds to the signal 
and passes it on. In response to a user selection of a 
particular hyperlink, server 110 sets up a network connec- 
tion to retrieve the selected Web page. In response to a user 25 
selecting one of the option bar 822 options, a signal is sent 
in a similar manner to server 110 via set top box 112. In this 
instance, however, information is generated locally by Inter- 
net gateway video server 110 for display on TV 114. 
Alternatively, the set top box 112 may handle the response 30 
to the menu option bar 822. 

FIG. 9 is a block diagram showing a preferred embodi- 
ment of the invention used in a server headend. FIG. 9 shows 
a headend coaxial cable system 900 for providing various 35 
types of user-selectable video programming over a coaxial 
channel. A preferred embodiment of the invention using the 
principles described above is implemented primarily by 
system controller 910, Pentium PC 942, VGA to TV adapter 
948, time base corrector 952, frame addressing device 934, 4Q 
and the two-way communication data path 914 between 
system controller 910 and coaxial cable 956. System con- 
troller 910 may be implemented using a 486-based PC. 
System controller 910 communicates over coaxial cable 956 
via two-way data communications path 914. 45 

System controller 910 also communicates with several of 
the system elements via control and communication lines 
918. Control and communication lines 918 may be 
implemented, for example, using an RS-232 type interface. 
System controller 910 controls interactive laser disc players 50 
922, movie library 926, JPEG frame store and VBI control- 
ler 930, and Web browser 942. JPEG frame store and 
Vertical Blanking Interval (VBI) controller 930 and Web 
browser 942 place information on the coaxial cable via 
frame addressing device (VBI) 934. In this embodiment, 55 
Web browser 942 carries out the functions of session man- 
ager 214 and Web browser 226 of FIG. 2. Each of interactive 
laser disc player 922, movie library 926, and frame address- 
ing device 934 send signals through a respective RF modu- 
lator onto the coaxial cable 956 via passive signal combiner/ 60 
splitter 964. 

Web browser 942 sends signals to VGA to TV adaptor 
948, which in turn sends signals to time base corrector 952 
for transmission to frame addressing device 934, VGA to TV 
adaptor 948 converts computer output data into NTSC scan 65 
lines. The adaptor may be implemented using, for example, 
a Magnicorder® device. Time base corrector 952 may be 
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implemented using, for example, a Hotronics® time base 
corrector, or similar device. 

Similarly, JPEG frame store and VBI controller 930 sends 
signals to time-base corrector 938, which in turn sends 
signals to frame addressing device 934. Frame addressing 
device 934 also receives control signals from JPEG frame 
store and VBI controller 930. Finally, frame addressing 
device 934 receives signals from other frame-based servers, 
such as video games, indicated generally by 956. In 
summary, frame addressing device transmits signals from 
multiple video sources, indicated generally by 960. 

In accordance with a preferred embodiment of the present 
invention, a user sends selection signals to a set top box 112 
which are, in turn, transmitted on coaxial cable 956, via 
two-way communication data path 914, to system controller 
910. Controller 910 takes the user selection signals and 
processes them to control the various video sources of 
information. With respect to the preferred embodiment, 
system controller 910 sends selection signals to Web 
browser 942, which initiates retrieval of the requested Web 
page via ISDN modem 944. 

Although FIG. 9 demonstrates the invention being used in 
coordination with multiple other sources of video, headend 
900 could merely comprise a multi-user web browser which 
responds to user requests for WWW information, 

V. CONCLUSION 

The present invention thus allows multiple users to access 
the Internet, or other networks, via a high speed channel 
using only a set top box 112 and television. It provides users 
with a variety of advantages. For example, users no longer 
must have a personal computer in their home to access the 
Internet. The invention also allows users to access the 
WWW from their television sets. The only costs associated 
with such an architecture are those of the set top box 112 and 
remote. Homes with cable TV already require similar 
devices. The present invention also circumvents the need to 
interact with the menus and WWW using a mouse tethered 
to a device. Users can view the WWW with the ease of a 
remote control. Various modifications and variations can be 
made in the set top box 112 of the present invention and in 
construction of this server without departing from the scope 
or spirit of the invention. 

Other embodiments of the invention will be apparent to 
those skilled in the art from consideration of the specifica- 
tion and practice of the disclosed embodiments. The speci- 
fication and examples are exemplary only, and the true scope 
and spirit of the invention is defined by the following claims 
and their equivalents. 

We claim: 

1. Apparatus for retrieving and retransmitting data pro- 
cessing network information in response to a user selection 
request, comprising: 

means for transmitting first selection information to be 

displayed on a television; 
means for receiving a user selection request based on the 

transmitted first selection information; 
means for retrieving data processing network information, 

in a network format, corresponding to the user selection 

request; 

means for transforming the data processing network infor- 
mation from the network format having a first interac- 
tive element to a television format having a second 
interactive clement; and 

means for transmitting the data processing network infor- 
mation in the television format to the television. 
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2. The apparatus of claim 1, wherein the means for 15. The method of claim 13, wherein the first selection 
transforming includes: information includes a menu, and wherein the receiving a 

means for scanning the retrieved data processing network user selection request includes the substep of: 

information to identify second selection information as _ • • n • , Mmn „A- tn n ra i n „ t - „ r _ 

. n / . receiving a signal corresponding to a selection rrom the 

the first interactive element; and 5 

transforming the data processing network information by ^ ^ ~- ^ ^ r 1 • icii^l 

# - f 1 • * • r «■ u • 4 l * 1 1 «• 16. The method of claim 15, further comprising: 

creating television information having third selection ' r & 

information corresponding to the second interactive means for customizing the menu. 

element. 17. The method of claim 13, wherein the receiving a user 

3. The apparatus of claim 1, wherein the first selection 10 selection request includes the substep of: 

information comprises a menu, and wherein the means for translating the user selection request into the network 

receiving a user selection request includes means for receiv- location 

ing a signal corresponding to a selection from the menu. + a ^ \ L j * , . , • t 

4. The apparatus of claim 3, further comprising means for 18 " ^ method of claim 13 ' wherem lhe receivm S a user 
customizing the menu. selection request includes the substep of: 

5. The apparatus of claim 1, wherein the means for 15 receiving signals from a set top box connected to the 
receiving a user selection request includes: television. 

means for translating the user selection request into the 19. The method of claim 13, wherein the receiving a user 

network location. selection request includes the substep of: 

6. The apparatus of claim 1, wherein the means for . . , c , t . 

.. . • 1 *• * i a 20 receiving signals from a distribution system. 

receiving a user selection request includes: zu , . , . . 

mrt o„<. _ c < „ olc c „ M# fnn Unv -~<~a 20. The method of claim 13, wherein the retrieving 

means for receiving signals from a set top box connected , . « „ 

to the television network information includes the substep of: 

7. The apparatus of claim 1, wherein the means for interfacing to the Internet. 

receiving a user selection request includes: 21. The method of claim 13, wherein the retrieving 

means for receiving signals from a distribution system. 25 network information includes the substep of: 

8. The apparatus of claim 1, wherein the means for mana g ing multiple user sessions. 

retrieving network information includes: -~ , c , . ia , • ♦ ■ ■ 

* jj l t 22. The method of claim 13, wherem the retrieving 

an interface to the Internet. network information includes the step of: 

y. Hie apparatus oi claim 1, wherein the means for r 

retrieving network information includes: 30 logging user session activity. 

means for managing multiple user sessions. 23 - The method of claim 13, wherein the retrieving 

10. The apparatus of claim 1, wherein the means for network information includes the substep of: 
retrieving network information includes: caching the network information. 

means for logging user session activity. 24. The method of claim 13, wherein the transmitting 

11. The apparatus of claim 1, wherein the means for 35 mc j U( j es m e substep of: 

retrieving network information includes: t t . . . . r ^ , t . 

° , . , . _ . transmitting the television mtormation over a distribution 
means for caching network information. 

12. The apparatus of claim 1, wherein the means for *. , * - * * • j . • i 

. , , 25. A system for retrieving data processing network 

transmitting includes: . r . . . . 

° . . t , . . . „ . A f\ information in response to a user selection request, and 

means for transmitting the television information over a , f, . , • c t - 

4 , . . j. . >i . • . retransmitting the data processing network information to a 

television distribution system. , & . . & 

13. A method of retrieving and retransmitting data pro- set t0p box ' com P rislD g : 

cessing network information in response to a user selection a set t0 P box connected to a television for transmitting 
request, comprising: television information to the television and for trans- 
transmitting first selection information to be displayed on 45 mining user selection requests; and 

a television; means for retrieving data processing network information, 

receiving a user selection request based on the transmitted comprising: 

first selection information; means for transmitting first selection information to the 

retrieving data processing network information, in a net- 5Q set top box for display on the television; 

work format, corresponding to the user selection means for receiving a user selection request based on 

request; the transmitted first selection information; 

transforming the tiata processing network information means for retrieving data processing network 

from the network format having a first interactive information, in a network format having a first 

element to a television format having a second inter- 55 interactive element, corresponding to the user selec- 

active element; and tion request; 

transmitting the data processing network information in means for transforming the data processing network 

the television format to the television. information from the network format to a television 

14. The method of claim 13, wherein the step of trans- format having a second interactive element; and 
forming includes the substeps of: 60 means for transmitting the data processing network 

scanning the retrieved data processing network informa- information in the television format to the set top box 

tion to identify second selection information as the first for display on the television, 

interactive element; and 26. The apparatus of claim 25, wherein the means for 

transforming the data processing network information by transforming includes: 

creating television information having third selection 65 means for scanning the retrieved data processing network 

information corresponding to the second interactive information to identify second selection information as 

element. the first interactive element; and 
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transforming the data processing network information by 
creating television information having third selection 
information corresponding to the second interactive 
element. 

27. The apparatus of claim 25, wherein the first selection 
information comprises a menu, and wherein the means for 
receiving a user selection request includes means for receiv- 
ing a signal corresponding to a selection from the menu. 

28. The apparatus of claim 27, further comprising means 
for customizing the menu. 

29. The apparatus of claim 25, wherein the means for 
receiving a user selection request includes: 

means for translating the user selection request into the 
network location. 

30. The apparatus of claim 25, wherein the means for 15 
receiving a user selection request includes: 

means for receiving signals from a set top box connected 
to the television. 

31. The apparatus of claim 25, wherein the means for 
receiving a user selection request includes: 



12 



means for receiving signals from a distribution system. 
32. The apparatus of claim 25, wherein the means for 
retrieving network information includes: 
an interface to the Internet. 
5 33. The apparatus of claim 25, wherein the means for 
retrieving network information includes: 
means for managing multiple user sessions. 

34. The apparatus of claim 25, wherein the means for 
3 0 retrieving network information includes: 

means for logging user session activity. 

35. The apparatus of claim 25, wherein the means for 
retrieving network information includes: 

means for caching network information. 

36. The apparatus of claim 25, wherein the means for 
transmitting includes: 

means for transmitting the television information over a 
television distribution system. 
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[57] ABSTRACT 

An electronic programming guide (70) operates on a com- 
puting platform (12) associated with a television (40). The 
platform (12) accesses a program listing database (48) 
containing program listing information (6) for a plurality of 
television programs. The electronic programming guide (70) 
includes a profile database (80) that stores a viewer profile 
(84) and a suggest module (76) that is coupled to the profile 
database (80). The suggest module (76) accesses the viewer 
profile (84) and the program listing information (6) and, in 
response, generates a preferred schedule (100) according to 
the viewer profile (84) and the program listing information 
(6). The preferred schedule (100) indicates the desirability of 
a particular program relative to other programs. The elec- 
tronic programming guide (70) may also be used to instruct 
a recorder (20) to record a television program in accordance 
with the program listing information (6) and viewer input 
information that does not specify broadcast information 
concerning the program. 

2 Claims, 5 Drawing Sheets 
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ELECTRONIC PROGRAMMING SYSTEM 
AND METHOD 

This application is a continuation of Provisional Appli- 
cation 60/034,480 filed on Jan. 3, 1997. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates in general to the field of television 
viewing and recording, and more particularly to an elec- 
tronic programming system and method. 

BACKGROUND OF THE INVENTION 
Many television viewers wish to select, schedule, and 
record their television viewing opportunities to enhance the 
television viewing experience. To do this, many select 
programs for viewing after consulting a paper or electronic 
programming schedule to determine the programs available 
during particular time slots. Others change from channel to 
channel in an attempt to locate desirable programming, with 
varying degrees of success. 

As the number of television channels and television 
programs continues to increase, allowing viewers to more 
intelligently select, schedule, and record their viewing 
opportunities becomes increasingly important. An existing 
technique for electronically accessing program scheduling 
information includes periodically downloading scheduling 
information and, in response to requests from the viewer, 
providing this scheduling information in raw form to the 
viewer. Even though such techniques may allow the viewer 
to display only programs of a particular genre, the viewer 
must still either inspect listing information for programs 
individually to make informed channel and program choices 
or waste time "channel surfing" through the programs that 
are displayed. Because such techniques do not provide any 
direct channel tuning assistance, they are inadequate to meet 
the needs of many viewers. Moreover, prior techniques do 
not allow the viewer to restrict viewing of particular pro- 
grams or programs having particular characteristics to cer- 
tain viewers within the household, such as children, without 
first inspecting a program schedule to determine broadcast 
information for the programs, such as air dates, start times, 
stop times, and channels. 

Furthermore, electronic program guide (EPG) displays 
that consider viewer' preference information are subject to 
error, require the viewer to have some understanding of the 
particular scoring algorithm used, are confusing to viewers 
that change from one EPG to another EPG, and do not allow 
for identification of preferred program clustering, which 
severely limit the ability to accurately and efficiently plan 
quality viewing time. In addition, prior techniques for 
recording programs require viewers to input detailed broad- 
cast information, such as air dates, start times, stop times, 
and channels, or special program codes to record particular 
programs, are subject to error if a program to be recorded is 
longer than usual or expected, is preempted, is rescheduled, 
is changed from one channel to another channel, or other- 
wise varies from the expectations of the viewer in any 
manner, and do not allow viewers to record particular 
programs or types of programs that the viewers are most 
likely to enjoy based on viewer preferences or other input 
information that does not specify broadcast information for 
the programs. These and other inadequacies make prior 
techniques unsuitable for many viewers, 

SUMMARY OF THE INVENTION 

'Ihe present invention addresses the disadvantages and 
problems previously, associated with television viewing and 
recording. 
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According to one embodiment of the present invention, an 
electronic programming guide operates on a computing 
platform that is associated with a television. The platform 
accesses a program listing database containing program 

5 listing information for a plurality of television programs. 
The electronic programming guide includes a profile data- 
base that stores a viewer profile and a suggest module that 
is coupled to the profile database. The suggest module 
accesses the viewer profile and the program fisting infor- 

3Q mation and, in response, generates a preferred schedule 
according to the viewer profile and the program listing 
information. The preferred schedule indicates the desirabil- 
ity of a particular program relative to other programs. 

In another embodiment of the present invention, a method 
for recording a television program is performed on a com- 

15 puting platform associated with a television and a recorder. 
Viewer input information is received that does not specify 
broadcast information concerning the program. Program 
listing information for a plurality of programs is stored in a 
program listing database coupled to the platform. The pro- 

20 gram listing information is accessed and compared to the 
input information to generate recording information for the 
program according to the comparison. The recording infor- 
mation for the program is communicated to the recorder to 
instruct the recorder to record the program. 

25 The electronic programming system and method of the 
present invention provides a number of important technical 
advantages. The present invention generates profiles for one 
or more viewers that are used to score all available pro- 
gramming to determine which programs are most likely to 

30 appeal to the viewers. The resulting information is then 
provided in a simple and understandable format that allows 
the viewers to more intelligently select, schedule, and record 
viewing opportunities without inspecting broadcast infor- 
mation for particular programs. The program-based nature 

35 of the present invention allows the viewer to tune to more 
desirable programming at any time during a viewing session 
and to record particular types of programs at any time 
before, during, or after a viewing session according to the 
viewer preference information used to establish the viewer 

40 profile. Furthermore, viewers need not block entire channels 
to restrict viewing of undesirable programs to certain view- 
ers within the household, such as children. In addition, the 
present invention allows viewers to record particular pro- 
grams without providing or even having access to broadcast 

45 information such as air dates, start times, stop times, and 
channels. Other technical advantages are readily apparent to 
one skilled in the art from the following figures, description, 
and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 For a more complete understanding of the present inven- 
tion and for further features and advantages thereof, refer- 
ence is now made to the following description taken in 
conjunction with the accompanying drawings, in which: 
55 FIG. 1 illustrates a JAVA-enabled television system 
according to the present invention; 

FIG. 2 illustrates a JAVA-based operating hierarchy 
according to the present invention; 

FIG. 3 illustrates an electronic programming guide 
60 according to the present invention; 

FIG. 4 illustrates an exemplary preference template 
according to the present invention; and 

FIG. 5 illustrates an exemplary preferred schedule accord- 
ing to the present invention; 
65 FIG. 6 is a flow chart illustrating an exemplary method for 
selecting a program for viewing according to the present 
invention; and 
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FIG. 7 is a flow chart illustrating an exemplary method for 
recording a television program according to the present 
invention. 

DETAILED DESCRIPTION OF THE 

INVENTION 5 

FIG. 1 illustrates a JAVA-enabled television system 2 that 
includes a JAVA-enabled television receiver 10 that is asso- 
ciated with a television or other suitable display device 40 
and a recorder 20, such as a video cassette recorder (VCR), 10 
video disk recorder, or other recording device suitable to 
record video and audio television signals. Receiver 10 
includes a JAVA-based platform 12 that operates on one or 
more processors 8, such as a digital signal processor (DSP) 
chip manufactured by TEXAS INSTRUMENTS 15 
INCORPORATED, an advanced reduced instruction set 
computer (RISC) machine (ARM), or any other suitable 
processing platform. Platform 12 is coupled to the Internet 
and associated sources of Internet information using a 
bidirectional link 14. In general, platform 12 provides a 2 o 
collection of application programming interfaces (APIs) that 
allow platform 12 to synchronize and integrate television 
signals and Internet information for display on television 40, 
to support JAVA applets or applications that provide inter- 
active television programming, and to support JAVA applets 2 s 
or applications that provide a wide variety of functionalities 
related to television programming. In one embodiment, as 
discussed more fully below with reference to FIG. 3, plat- 
form 12 supports an electronic programming guide JAVA 
applet or application that allows viewers to more intelli- 30 
gently select, schedule, and record viewing opportunities 
according to viewer profiles and information received using 
link 14. The structure of platform 12 is discussed more fully 
below with reference to FIG. 2. Although JAVA is discussed, 
any other platform independent programming language or 35 
other suitable programming language may be used without 
departing from the intended scope of the present invention. 

Link 14 may be any dedicated or switched connection to 
a public switch telephone network (PSTN), an integrated 
services digital network (ISDN), a coaxial cable network, a 40 
satellite or microwave link, or any other wireless or wireline 
communications link suitable to couple platform 12 to the 
Internet. Although the Internet is discussed, the present 
invention contemplates any global, regional, local, or other 
suitable computer network coupled to platform 12. Database 45 
server 46 coupled to the Internet accesses program listing 
database 48, which contains television programming infor- 
mation that is periodically updated according to the opera- 
tion of an organization associated in some manner with 
server 46 and database 48. In one embodiment, database 48 50 
contains program listing information 6 for each program 
available for viewing within the next day, week, month, or 
other specified period from television signal source 26, 
which may be any suitable cable television system (CATV), 
direct broadcast satellite system (DBS), regular satellite 55 
broadcast system, conventional television broadcast system, 
or other suitable system for providing television signals to 
receiver 10. 

For each program for which database 48 has listing 
information, program listing information 6 may include, 60 
without limitation: program dates; start times; stop times; a 
program length; program channels; program genres; a list of 
actors for the program; a list of sports teams to which the 
program may relate in some manner; keywords associated 
with the program that describe the program in some manner; 65 
a synopsis of the program; whether the program is a rerun, 
premiere, finale, miniseries, movie, special, or any other 
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type of program; whether the program is a closed-captioned 
program; whether the program is in stereo; a Motion Picture 
Association of America (MPAA) rating or other rating for 
the program; content information concerning nudity, adult 
situations, adult language, violence, or other any other type 
of content; and any other appropriate program listing infor- 
mation 6. An electronic programming guide (EPG) JAVA 
applet or application running on platform 12 periodically 
accesses database 48 using link 14 and server 46 to receive 
program listing information 6 that allows the EPG applet or 
application to provide television-related functionalities to 
viewers associated with receiver 10 and television 40, as 
discussed more fully below with reference to FIG. 3. 
Although database 48 is discussed, the present invention 
contemplates a suitable database integral to receiver 10 and 
periodically updated by one or more service providers 
external to receiver 10 using link 14, for example, daily, 
weekly, or on any other periodic basis, to include program 
listing information 6 accessible to platform 12. 

Receiver 10 includes one or more tuner/decoders 24 that 
couple to platform 12 using tuner/decoder control line 22 
and receive television signals from source 26, either directly 
or through recorder 20. Recorder control line 16 couples 
platform 12 to recorder controller 18 that controls recorder 
20 according to the operation of platform 12. One or more 
audio/video overlays 32 are coupled to platform 12 and 
coordinate the integration of television signals and Internet 
information in accordance with the operation of platform 12. 
A vertical blanking interval (VBI) decoder 28 coupled to 
tuner/decoder 24 receives decoded television signals from 
tuner/decoder 24, separates information from the VBI from 
the decoded television signals, for example, Intercast, 
closed-captioning, Teletext, or any other VBI information, 
and communicates the separated VBI information to plat- 
form 12. Tuner/decoder 24 also communicates the decoded 
television signals to audio/video overlays 32 using televi- 
sion line 34. Audio/video overlays 32 communicate outputs 
to video output 36 and audio output 38. 

In one embodiment, video output 36 is a super video 
(S-video) output with RCA jack cable support or any other 
suitable video output. Audio output 38 may support any 
suitable combination of mono, stereo, surround, or other 
audio information. Video output 36 and audio output 38 are 
coupled to television 40, although the present invention 
contemplates video output 36 and audio output 38 integral to 
television 40 in accordance with the design of receiver 10 
and system 2. Input device 42 includes a remote control 
touch screen, mouse, keypad, or other suitable pointer to 
communicate infrared, electronic, or other input signals to 
input receiver 44 of receiver 10. Components of receiver 10 
may be at one or more locations integral to or separate from 
television 40, such as a set top box, a network computer or 
other processing device, or any other component coupled to 
television 40. 

In operation of system 2, tuner/decoder 24 receives a 
television signal from source 26, either directly or using 
recorder 20, and decodes the television signal as necessary 
or appropriate. In one embodiment, multiple tuner/decoders 
24 are used to provide images suitable for a television 
picture display. Before, during, or after tuner/decoder 24 
receives the television signal from source 26, a viewer 
associated with television 40 selects a particular channel for 
viewing, using input device 42 or in any other suitable 
manner. T\iner/decoder 24 communicates a decoded televi- 
sion signal corresponding to the selected channel to audio/ 
video overlays 32 and VBI decoder 28, which in turn 
communicates the separated VBI information to platform 
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12. More or less simultaneously, platform 12 receives Inter- 
net information using link 14 for integration with the 
decoded television signal according to a JAVA applet or 
application operating on platform 12. Also operating on 
platform 12 is an electronic programming guide JAVA applet 5 
or application that provides various functionalities that allow 
viewers to more intelligently select, schedule, and record 
viewing opportunities according to viewer profiles and 
information retrieved from database 48, as discussed more 
fully below with reference to FIG. 3. 1Q 

Platform 12 contains channel mapping information that 
associates the television signal for each channel with one or 
more uniform resource locators (URLs) used for accessing 
Internet information corresponding to the channel. For 
example, if the viewer selects the CABLE NEWS NET- 15 
WORK (CNN) for viewing, platform 12 might use the 
channel mapping information to associate the channel car- 
rying CNN with a URL for an Internet web site associated 
with CNN, such as http://www.cnn.com. Using the URL and 
other appropriate information, platform 12 retrieves the 2 o 
associated web page using Internet link 14. Audio/video 
overlays 32 integrate the web page, any appropriate VBI 
information received from VBI decoder 28, and the televi- 
sion signal for the selected channel received from tuner/ 
decoder 24 according to the JAVA applet or application 2 s 
operating on platform 12 that controls the integration of this 
information. Audio/video overlays 32 then communicate the 
integrated information to television 40 using video output 36 
and audio output 38 for viewing. 

Typical integration of television signals and Internet 30 
information might result visually as the regular television 
broadcast in a first display area on television 40 and the 
Internet information *in a second display area on television 
40. In one embodiment, platform 12 allows the first and 
second display areas to be moved, sized, merged, blended, 35 
overlayed, or manipulated according to the corresponding 
JAVA applet or application to provide more sophisticated 
collective displays than were possible using prior systems. 
The present invention contemplates communicating a URL 
or other Internet information corresponding to a channel 40 
from source 26 using the VBI associated with the particular 
television signal for the channel. VBI decoder 24 would 
decode and communicate this information to platform 12, 
which would then access the appropriate URL using Internet 
link 14 to retrieve Internet information for integration with 45 
the television signal. Other suitable arrangements for obtain- 
ing a URL or other information necessary to allow platform 
12 to integrate television signals and Internet information 
are contemplated, without departing from the intended scope 
of the present invention. 50 

Since the web page that platform 12 accesses using the 
URL and integrates with the television signals for the 
corresponding channel may provide information relating to 
the subject matter of the television program, the viewer is 
able to interact with one medium to conveniently access a 55 
great deal of information concerning a topic. In addition, the 
Internet information that platform 12 synchronizes and 
integrates with the corresponding television signals may 
include information regarding other related web sites, an 
associated chat room in which the viewer might discuss the 60 
program with other viewers during the program, or any other 
Internet information. During a commercial break in the 
program, information regarding the advertised product 
might be retrieved from a web site associated with the 
product and synchronously and integrally displayed along 65 
with the commercial. In addition, as discussed more fully 
below with reference to FIG. 3, platform 12 supports a 
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JAVA-based electronic programming guide (EPG) that 
allows one or more viewers to more intelligently select, 
schedule, or record viewing opportunities according to 
viewer profiles and program listing information 6 to enhance 
the television viewing experience. 

FIG. 2 illustrates an exemplary JAVA-based operating 
hierarchy 50 for system 2 and platform 12 that includes a 
number of levels, each containing a collection of hardware, 
software, or both hardware and software suitable to perform 
the functions of system 2 and platform 12. First level 51 
includes conventional television-related hardware 52, such 
as recorder controller 18, tuner/decoder 24, VBI decoder 28, 
video output 36, audio output 38, input receiver 44, and any 
other suitable hardware and software associated with 
receiver 10, recorder 20, and television 40. Second level 53 
of hierarchy 50 includes one or more interactive television 
protocols 54, for example, Digital Audio/Video Interactive 
Decoder (DAVID) and Interactive Communications Appli- 
cations Protocol (I CAP). Third level 55 of hierarchy 50 
includes a basic JAVA operating system 56 with JAVA 
RUN-TIME, which implements the JAVA VIRTUAL 
MACHINE to provide various low level JAVA capabilities 
such as windowing, networking, and file management, 
together with appropriate JAVA extensions that augment 
basic JAVA APIs and associated classes according to the 
functionalities associated with platform 12. One such 
functionality, as discussed more fully below, is supporting 
an electronic programming guide JAVA applet or application 
that allows viewers to select, schedule, and record viewing 
opportunities according to viewer profiles and program 
listing information 6 retrieved from database 48. 

Fourth level 57 includes a JAVA toolkit 58 having a 
collection of APIs 60 that cooperate with JAVA operating 
system 56 to allow JAVA applets 64 and applications 62 in 
fifth level 59 to perform functionalities associated with 
JAVA applets 64 and applications 62. In one embodiment, 
APIs 60 of toolkit 58 allow platform 12 to support JAVA 
applets 64 downloaded from the Internet over link 14, JAVA 
applications 62 installed locally on receiver 10 or any 
processing platform associated with receiver 10, or any other 
appropriate JAVA program that uses the television-related 
functionalities of APIs 60. Since toolkit 58 and APIs 60 are 
designed to support any appropriate JAVA applet 64 or 
application 62, the viewer is not limited to applets 64 or 
applications 62 from particular content developers, but may 
download any JAVA applet 64 or install any JAVA applica- 
tion 62 that provides the desired functionality without con- 
cern regarding compatibility with platform 12. Furthermore, 
toolkit 58 allows developers to write applets 64 and appli- 
cations 62 that presume an ability on the part of platform 12 
to integrate television signals and Internet information, to 
provide interactive television programming, to allow view- 
ers to more intelligently select, schedule, or record viewing 
opportunities according to viewer profiles and program 
listing information 6, and to support any other suitable 
television-related functionality. 

In one embodiment, each API 60 includes a collection of 
JAVA functions and supporting classes that are related to a 
particular task or combination of associated tasks and extend 
the basic JAVA APIs discussed above. For example, a 
control API 60 contains classes that support functions to 
integrate television signals into JAVA applets 64 and appli- 
cations 62 as discussed above. Control API 60 also includes 
classes that control video and audio properties associated 
with television 40, for example, and not by way of limita- 
tion: controlling television overlay operations, such as color 
overlay keying to overlay JAVA animations; setting channel 
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numbers; setting the position, width, and height of the distributed to run on separate components of receiver 10 or 

television signal video component within an integrated system 2. Interactive television protocols 54, JAVA operat- 

display; turning the video or audio on or off; freezing or ing system 56, and toolkit 58 with associated APIs 60 may 

unfreezing the video; setting video brightness, contrast, be referred to collectively as platform 12. 

color, or tint; setting audio volume, balance, bass, and treble; 5 As an example of the operation of APIs 60, consider an 

and any other suitable property related to the information EPG applet 70 that is downloaded from the Internet to run 

presented on television 40. on platform 12. In one embodiment, as discussed below with 

In addition, control API 60 may include classes that define reference to FIG. 3, functionality associated with EPG 
mapping between channel numbers, identifiers, and associ- applet 70 includes recording a television program that is 
ated URLs; associate electronic program guides with chan- 10 scheduled for broadcast on some unspecified date in the 
nels; represent data streams transmitted in the VBI associ- future. After EPG applet 70 is downloaded and begins to run, 
ated with channels; update the integrated displays presented EPG applet 70 calls EPG API 60 and other APIs 60 as 
on television 40 according to changes in content on the appropriate to accomplish specific tasks. To record a par- 
associated channels; and perform any other activity associ- ticular program, for example, EPG applet 70 might call a 
ated with the incorporation of television signals into the ^ routine associated with EPG API 60 that queries program 
JAVA environment of platform 12. For example, with listing database 48 to determine the air date, start time, stop 
respect to updating integrated displays, if a program time, and channel on which the particular program is sched- 
switches to a commercial break, control API 60 may cause uled for broadcast, passing a program name or other pro- 
a web page or other Internet information associated with the gram identifier to EPG API 60. EPG API 60 might then 
advertised product to be displayed on television 40 in 2 o periodically query database 48 until the date of broadcast 
synchronization with the displayed commercial to provide and the current date are identical. After determining that the 
additional product information or an opportunity to order or program is scheduled for broadcast on the current date, EPG 
comment on the product. URLs and other appropriate infor- API 60 might call a routine associated with control API 60 
mation communicated in the VBI may cooperate to allow that sets recorder 20 to record, passing the start time or other 
platform 12 to provide mapping functionality. Control API 2 5 information appropriate for initiating recording of the pro- 
60 also includes classes for controlling various operations of gram. Similar operation might occur to stop the recording or 
recorder 20, for example, starting, stopping, playing, perform any other suitable functionality that EPG API 60 
recording, pausing, fast-forwarding, and rewinding. The and other APIs 60 of toolkit 58 support. Since the calls from 
present invention contemplates any classes suitable to allow EPG applet 70 to APIs 60 and between APIs 60 are resolved 
control API 60 and platform 12 to support television-related 30 at run time in the JAVA environment associated with plat- 
JAVA applets 64 and applications 62, regardless of the form 12, platform 12 is able to support virtually any appro- 
content developer or particular operation. priate EPG applet 70, which provides an important technical 

Toolkit 58 may include a datacast API 60 that includes advantage. Although EPG applet 70 is discussed, the above 

classes to support access to data communicated along with discussion would apply equally to a suitable EPG applica- 

the television signals from source 26, such as Intercast, 35 tion 70. 

closed-captioning, Teletext, and other VBI information. A FIG. 3 illustrates JAVA-based electronic program guide 
showlet API 60 of toolkit 58 includes classes that support (EPG) 70, which may run on platform 12 and processor 8 as 
interactive television programming, such as for shopping, a JAVA applet 64 downloaded from the Internet over link 14 
advertising, polling, distance learning, participation in game or as a JAVA application 62 installed locally on receiver 10 
shows, banking, and any other interactive programming. As 40 or an associated processing platform. In one embodiment, 
discussed above, since toolkit 58 and associated APIs 60 of EPG 70 includes a control module 72, a profile module 74, 
platform 12 support JAVA applets 64 and applications 62 a suggest module 76, and a schedule module 78 that coop- 
having any appropriate operation, the number of interactive erate to provide various EPG functionalities, as discussed 
programming opportunities that platform 12 and system 2 below. According to operation of control module 72, profile 
provide is virtually limitless. Interactive programming asso- 45 module 74, suggest module 76, schedule module 78, and any 
ciated with showlet API 60 is discussed more fully in other appropriate components, EPG 70 uses EPG API 60 to 
copending U.S. application Ser. No. 08/043,744, which is access program listing information 6 in database 48 in 
incorporated by reference herein. cooperation with database server 46, as discussed above 
Toolkit 58 also includes an electronic programming guide with reference to FIG. 1. The present invention contemplates 
(EPG) API 60 that contains classes for querying for, 50 storing program listing information 6 locally at receiver 10 
retrieving, and manipulating program listing information 6 and periodically updating program listing information 6 to 
contained in program listing database 48, constructing and replace or combine with accessing database 48 using link 14. 
modifying viewer profiles according to viewer preferences, In general, EPG 70 allows a viewer to more intelligently 
constructing electronic scheduling displays according to select, schedule, and record viewing opportunities according 
viewer profiles and selected program listing information 6, 55 to program listing information 6 and a viewer profile asso- 
and providing other desirable functionalities that allow ciated with the viewer. 

viewers to more intelligently select, schedule, and record Control module 72 interfaces with the components of 
viewing opportunities. An EPG applet or application 70 that platform 12 and system 2 as necessary to retrieve program 
operates using EPG API 60 and other APIs 60 of toolkit 58 listing information 6. For example, if program listing infor- 
in accordance with the present invention is discussed more 60 mation 6 for a particular program is desired, control module 
fully below with reference to FIG. 3. As shown in FIG. 2, 72 might call a routine associated with EPG API 60 to 
JAVA operating system 56 and toolkit 58 implement plat- retrieve the desired program listing information 6 in data- 
form 12 for running JAVA applets 64 and applications 62 in base 48 corresponding to the program, passing suitable 
fifth level 59 of hierarchy 50. Although hierarchy 50 is information concerning the program and the desired pro- 
discussed with discrete levels that run on processor 8 of 65 gram listing information 6 to EPG API 60. After the appro- 
receiver 10, the present invention contemplates one or more priate program listing information 6 is returned, control 
levels that are integral to one another or levels that are module 72 communicates program listing information 6 to 
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other components of EPG 70, such as profile module 74 or For each option presented to the viewer in connection 

suggest module 76, according to the operation of these with preference templates 82, preference templates 82 allow 

components. Control module 72 also coordinates commu- the viewer to provide ranking information that EPG 70 uses 

nications between profile module 74, suggest module 76, to generate viewer profile 84 and provide enhanced viewing 

and schedule module 78 as appropriate. In one embodiment, 5 opportunities according to viewer profile 84, as discussed 

control module 72 prompts the viewer for and receives a more fully below. Referring to FIG. 4, genre preference 

viewer identity in response to the viewer turning on televi- template 82 includes options 86 and corresponding rankings 

sion 40 or in some other manner accessing the resources of 88 in any suitable presentation format that is viewable on 

EPG 70. television 40. In one embodiment, the viewer provides a 

Profile module 74, receives preference information from 10 ranking 88 for each option 86 to indicate the desirability of 

one or more viewers associated with receiver 10, such as programming associated with option 86 according to any 

multiple viewers within a family that owns JAVA-enabled suitable scale, standard, or other criteria. For example, for 

television system 2, and constructs, builds, or otherwise each option 86, template 82 might include any number of 

generates corresponding viewer profiles 84 for storage in circles, boxes, or other locations on template 82 that each 

profile database 80, The present invention contemplates 15 correspond to a qualitative assessment of the degree to 

each viewer having a separate viewer profile 84, one or more which the viewer will likely enjoy programming associated 

viewers, such as children, having a combined viewer profile with option 86. 

84, or any other suitable arrangement with respect to viewer To provide rankings 88 for options 86, the viewer would 
profiles 84. Furthermore, one or more viewer profiles 84 simply point to, click on, or otherwise indicate the appro- 
may be added, deleted, modified, inactivated, reactivated, or 2 o priate locations using input device 42 or in any other suitable 
otherwise manipulated at any time according to operation of manner. Each location may also be associated with a numeri- 
EPG 70. Profile database 80 may include one or more cal value or weight that quantifies the assessment of the 
databases, files, lists, or other arrangement of information at viewer for purposes of scoring programs according to 
one or more locations that are integral to or separate from viewer profile 84, as discussed more fully below. For 
receiver 10. 25 example, if "comedy" option 86 is highly preferable to the 
In one embodiment, profile database 80 also contains one viewer, the viewer might indicate the last location to the 
or more preference templates 82 that profile module 74 may right in FIG. 4 to provide ranking 88, which might then have 
access and communicate to a viewer using control module a "10" weight. Similarly, if "drama" option 86 is mildly 
72 to receive preference information from the viewer. For preferable to the viewer, the viewer might indicate the next 
example, EPG 70 may communicate one or more preference 30 to last location to the right to provide ranking 88, which 
templates 82 to a viewer in response to the viewer pointing might then have a "3" weight. An option 86 with respect to 
to, clicking on, or otherwise selecting a profile set-up option which the viewer is neutral might get ranking 88 with a "0" 
that EPG 70 displays on television 40 as part of a windowing weight, an option 86 mildly unpreferable to the viewer might 
menu associated witfi EPG 70. The viewer might then select receive ranking 88 with a "-3" weight, and an option 86 
a particular preference template 82 to begin constructing or 35 highly unpreferable to the viewer might receive ranking 88 
modifying viewer profile 84 associated with the viewer. The with a "-10" weight. The present invention contemplates 
present invention contemplates viewers interacting with any evaluation or weighting technique suitable to allow 
EPG 70 in any suitable manner to select preference tern- viewers to provide rankings 88 for some or all options 86 
plates 82. EPG 70 may also allow the viewer to use input associated with template 82. 

device 42 to hyperlink between templates 82 or viewer 40 EPG 70 may allow the viewer to hyperlink to displays that 

profiles 84 displayed on television 40 according to the provide additional descriptions, examples, or other suitable 

operation of EPG 70 and particular needs. information by selecting a particular option 86 using input 

Preference templates 82 stored in profile database 80 may device 82. Genre template 82 may include an exit window 

include, without limitation: a genre template 82 that lists 90 allowing the viewer to exit genre template 82 and return 

possible program genres, for example, drama, horror, 45 to a preference template menu or any other appropriate 

comedy, romance, or other program genre; an actor template menu after providing preference information in accordance 

82 that lists actors that may appear in a program; a sports with genre template 82. Although genre template 82 is 

team template 82 that lists sports teams to which a program discussed, the present discussion applies equally to any 

may relate in some manner, for example, if the program is other suitable preference templates 82, such as actor tem- 

an athletic contest, a documentary, or other sports-related 50 plate 82, sports team template 82, or keyword template 82. 

programming; a keyword template 82 that lists keywords After the viewer has provided preference information to 

that may describe the program in some manner, for example, EPG 70 using the appropriate templates 82, profile module 

non-stop, heart-warming, exciting, romantic, or other suit- 74 stores the preference information for the viewer in profile 

able keywords; and any other suitable preference template database 80 as a new or modified viewer profile 84 for the 

82 suitable for constructing viewer profile 84 according to 55 viewer. EPG 70 may generate and store viewer profiles 84 

preference information associated with the corresponding for each viewer associated with system 2, may combine one 

viewer. Multiple preference templates 82 may include the or more viewer profiles 84 in accordance with particular 

same or similar options that result in the viewer providing needs, or may generate viewer profiles 84 in any other 

the same or similar preference information. For example, a manner according to preference information that one or 

viewer might select "educational" as a preference using both 60 more viewers provide to EPG 70. 

genre template 82 and keyword template 82. In one Suggest module 76 accesses program listing information 
embodiment, options given the viewer in connection with 6 in database 48, directly or using control module 72, and 
templates 82 correspond to program listing information 6 viewer profiles 84 in profile database 80 to generate a 
that database 48 may contain currently or at some point in preferred programming schedule that allows viewers to 
the future, depending on the particular programs for which 65 more intelligently select programs that may be desirable for 
database 48 contains program listing information 6 and other viewing or recording. FIG. 5 illustrates an exemplary pre- 
sumable factors. ferred schedule 100 that corresponds to the available tele- 
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vision programming between 8:00 p.m. and 12:00 p.m. on a the viewer strongly prefers comedy programs. Similarly, 

particular date. Preferred schedule 100 includes channel ranking 88 for "Bill Cosby" actor option 86 might be a "3" 

programming 102, 104, 106, 108, 110, and 112 correspond- or other value indicating that the viewer mildly prefers Bill 

ing to first, second, third, fourth, fifth, and sixth channels, Cosby programs, and ranking 88 for "fascinating" keyword 

respectively, although the present invention contemplates 5 option 86 might be a "0" or other value indicating that the 

any number of channels. Channel programming 102, 104, viewer is neutral regarding programs with which "fascinat- 

106, 108, 110, and 112 are referred to generally as channel ing" keyword option 86 might be associated, 

programming 102 unless otherwise indicated. Each program Still referring to the same example, scoring algorithm 77 

for which preferred schedule 100 has channel programming might add, average, or otherwise manipulate rankings 88 for 

102 may fill some or all of one or more time slots 114, which jq the program to determine a score for the program to indicate 

are each thirty minutes long in the example shown in FIG. the degree to which the viewer is likely to enjoy the 

5, yielding the brick-like appearance of preferred schedule program, considering all applicable information within pro- 

100. Button 118 on preferred schedule 118 allows the viewer gram listing information 6 and viewer profile 84, which is 

to hyperlink or establish a connection to a preference likely to be relatively high for this example. In one 

template menu or a display of viewer profile 84. Preferred 15 embodiment, scoring module 77 determines a score for 

schedule 100 is referred to as including channel program- every program for which preferred schedule 100 contains 

ming 102, scoring indicators 116 and program scores used to channel programming 102. For programs having scores in a 

generate scoring indicators 116, as discussed below, and any highest percentile range, such as in the highest fifteen 

other suitable information associated with preferred sched- percent of scores or any other specified range, suggest 

ule 100. EPG 70 may temporarily or more or less perma- 2 o module 76 may associate the appropriate colored scoring 

nently store preferred schedule 100 at any suitable location. indicator 116, such as green, clear, or other suitable scoring 

Using viewer profile 84 and an appropriate scoring algo- indicator 116, with the program within preferred schedule 

rithm 77, suggest module 76 generates a color coded, 100 to overlay textual information concerning the program, 

numerical, or other scoring indicator 116 for each program For programs with scores in a middle percentile range, 

for which channel programming 102 and preferred schedule 2 5 suggest module 76 may associate a yellow, gray, or other 

100 contain programming information. Additional textual or scoring indicator 116 with the program. For programs hav- 

other suitable information concerning the program might be ing scores in a lowest percentile range, suggest module may 

associated with scoring indicator 116. In general, scoring associate red with the program, black out the program and 

indicator 116 visually indicates to the viewer a degree of associated textual information from preferred schedule 100, 

desirability likely to be associated with a corresponding 30 ° r provide scoring indicator 116 to the viewer in any other 

program, based on viewer profile 84 for the viewer. For manner to indicate relative undesirability of the programs, 

example, scoring indicator 116 may include color or shading According to the particular scoring algorithm 77, the 

that overlays textual information concerning the program, particular scheme for scoring indicators 116, program listing 

such as bright green for a highly desirable program, pale information 6, and viewer profile 84, the viewer is able to 

green for a mildly desirable program, yellow for a program 35 consult preferred schedule 100 to intelligently select from 

that is not likely to be relatively desirable or relatively among myriad available viewing opportunities. Since pre- 

undesirable, pale red for a mildly undesirable program, and ferred schedule 100 is color coded according to the degree 

bright red for a highly undesirable program. Any other to which programs arc likely to be enjoyable, the viewer 

suitable color gradations may be used. In the alternative, need not have any understanding or knowledge of scoring 

channel programming 102 for desirable programs might 40 algorithm 77, the scores determined for any program or the 

have clear backgrounds for the textual information, channel relationship between the scores determined for any collec- 

programming 102 for programs that are neither desirable nor tion of programs, or any other aspect of the manner in which 

undesirable might have gray backgrounds, and program- suggest module 76 generates preferred schedule 100. The 

ming information 102 for undesirable programs might be viewer may specify any suitable correspondence between 

entirely blacked out over appropriate time slots 114. 45 percentile ranges for program scores and the colors used for 

Although the present invention contemplates scoring indi- scoring indicators 116 to customize EPG 70 in accordance 

cators 116 in any suitable format, in one embodiment the use with particular needs. Scoring algorithm 77 may be replaced 

of coloring provides important technical advantages, as or modified without altering the functionality of EPG 70 

discussed more fully below. from the perspective of the viewer, because the mapping 

In operation of suggest module 76, control module 72 50 between the desirability of a program and scoring indicator 

communicates the viewer identity for the viewer and pro- 116 is consistent, such that the viewer always receives 

gram listing information 6 for some or all available pro- channel programming 102 in a format the viewer can readily 

grams to suggest module 76. In response, suggest module 76 understand and appreciate. 

accesses the corresponding viewer profile 84 in profile Referring again to FIG. 5, in time slot 114 between 10:00 

database 80. For each program, suggest module 76 uses 55 p.m. and 10:30 p.m., channel programming 104 for the 

scoring algorithm 77 to generate a program score indicating second channel, channel programming 108 for the fourth 

the desirability of the program to the viewer based on viewer channel, and channel programming 112 for the sixth channel 

profile 84 and program listing information 6. For example, all have clear scoring indicators 116, which would overlay 

assume program listing information 6 for a particular pro- textual information for corresponding programs, indicating 

gram indicated to scoring algorithm 77 that the program 60 that the programs on all three of these channels are likely to 

genre was comedy, that the program featured actor Bill be enjoyable to the viewer. In contrast, the first, third, and 

Cosby, that a keyword associated with the program was fifth channels have channel programming 102, 106, and 110, 

"fascinating," and that the program was a closed-captioned respectively, having gray or black scoring indicators 116, as 

rerun starting at 10:00 p.m. and ending at 10:30 p.m. on the the case may be, which indicates that programs on these 

current date on the fourth channel. Ranking 88 for "comedy" 65 channels during this lime slot 114 are not likely to be 

genre option 86 in viewer profile 84 might be a numeric enjoyable to the particular viewer. As a result, if the viewer 

value, such as "10" or other suitable value, indicating that consults preferred schedule 100 with respect to this time slot 
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114, the viewer can readily make a determination regarding sixth channel currently airing a program that is likely to be 

the channels to select, providing an important technical desirable, as indicated by the clear scoring indicator 116 

advantage. In addition, preferred schedule 100 allows the associated with channel programming 112 for the sixth 

viewer to make more intelligent decisions concerning which channel during time slot 114. Similarly, if the viewer again 

time slots 114 are likely to be most suitable for enjoyable 5 presses the "channel up" button, EPG 70 would cause 

viewing in accordance with the arrangement of scoring receiver 10 to tune to the fourth channel, which is also airing 

indicators 116. For example, if the concentration of clear a program having a clear scoring indicator 116. In this 

scoring indicators 116 for desirable programs is relatively manner, the viewer is able to bypass the program airing on 

high in one or more time slots 114, the viewer may plan the fifth channel, which is not as likely to be enjoyable to the 

viewing times for the viewer or other viewers within the 10 viewer, as indicated by the gray scoring indicator 116 

household accordingly. associated with channel programming 110 for the fifth 

In one embodiment, EPG 70 allows the viewer to point to, channel, 
click on, or otherwise select channel programming 102 for EPG 70 may also use additional criteria specified by the 
a particular program to hyperlink or establish any suitable viewer or otherwise in determining which channel to tune to 
connection to a display that provides additional factual, 15 in response to an indication from the viewer that a channel 
descriptive, or other information relating to the program, the change is desired. For example, if more than one channel is 
associated program listing information 6, the score that airing a program with a clear scoring indicator 116 during 
scoring algorithm 77 generated for the program, the percen- time slot 114, EPG 70 may cause receiver 10 to tune to the 
tile rank or range for the program associated with the channel airing the program that started most recently. In this 
program score, or any other suitable information, in any 2 o case » f° r tne 10:00 p.m. to 10:30 p.m. time slot 114, the 
combination. EPG 70 may allow the viewer to further fourth channel would be tuned to first, the sixth channel 
hyperlink from this display to other displays providing second, and the second channel third. EPG 70 may use other 
further information 'concerning selected program listing information to determine which channel to select, for 
information 6. For example, if the first display for the example, the channel airing the program with the highest 
program includes a list of actors appearing in the program, 2 s score, the channel airing a program that is not a rerun, or any 
the viewer may point to, click on, or otherwise select the other information. The present invention contemplates any 
name of an actor to hyperlink or establish a connection to a suitable technique for selecting one or more alternative 
second display providing biographical information for the channels for viewing at any time during a viewing session, 
actor, other programs in which the actor appears, or any Since EPG 70 performs a channel selection process that is 
other suitable information concerning the actor. EPG 70 may 30 program-based rather than channel-based, the selection pro- 
allow the viewer to point to, click on, or otherwise select a cess dynamically adapts as programs aired on the various 
particular time slot 114 to receive the program score and channels change. For example, during time slot 114 between 
other information for some or all programs airing within at 10:30 p.m. and 11:00 p.m., EPG 70 might still preferentially 
least a portion of time slot 114, in descending order from tune receiver 10 to the fourth channel, but would not tune to 
highest to lowest score or any other suitable order. The 35 the sixth channel for which channel programming 112 now 
present invention contemplates any technique for providing includes a black scoring indicator 116 corresponding to a . 
the viewer with access to program-related information to low likelihood that the viewer will enjoy the program. EPG 
allow the viewer to select program viewing and recording 70 may preferentially select channels for viewing during 
opportunities more intelligently to enhance the television- time slot 114 according to any appropriate combination of 
related experience. The viewer may provide an appropriate 40 program listing information 6 retrieved from database 48 
URL at any lime to access the information discussed above us i n g EPG API 60, link 14, and database server 46. 
from Internet information sources, such as a web page EPG 70 also allows a viewer to control viewing habits and 
associated with an actor or program. opportunities for other viewers, such as children in a 

Furthermore, EPG 70 allows the viewer to change from household, due to the program -based nature of EPG 70 and 
one channel, whether or not the channel is currently airing 45 the functionality that EPG 70 provides. In one embodiment, 
a relatively desirable program, to another channel that is the parent may filter, block, or otherwise prevent a child 
currently airing a relatively desirable program at any time from viewing a particular program or type of program that 
during a viewing session. In one embodiment, the viewer has associated program listing information 6 satisfying a 
presses the "channel up" button or otherwise provides an predetermined criterion or set of criteria. For example, if the 
indication using input device 42 that the viewer wishes to 50 parent wanted to prevent the child from viewing any pro- 
change channels. In response, EPG 70 changes to another gram of the "horror" genre, the parent could enter the 
channel, for example, the channel airing the program having corresponding preference information using profile module 
the highest score relative to the other programs currently 74 or otherwise, and the child might be required to provide 
airing on other channels, while bypassing channels that are identity information to EPG 70 to access television 40 when 
not currently airing a program satisfying the preferences of 55 the parent was not present. If the child accessed system 2 
the viewer currently in effect. Since the viewer can modify while HOME BOX OFFICE was airing Halloween, EPG 70 
the corresponding viewer profile 84 at any time or can select would not allow the child to tune to the channel correspond- 
a particular program at any time according to preferences the ing to HOME BOX OFFICE at that time, but would later 
viewer may provide at any time, the viewer need not consult permit the child to tunc to the same channel while HOME 
any printed programming guides to make a viewing eo BOX OFFICE was airing The Sound of Music or other 
decision, which is an important technical advantage of the relatively preferable programming. The parent could also 
present invention. limit the total daily viewing of the child with respect to 

For example, referring again to preferred schedule 100 in programs with program listing information 6 satisfying 

FIG. 5, if the viewer is currently viewing a program on the selected characteristics entered using profile module 74 or 

first channel during time slot 114 between 10:00 p.m. and 65 otherwise. For example, the parent might use EPG 70 to 

10:30 p.m. and presses the "channel up" button on input limit the daily viewing of programs of the "cartoon" genre 

device 42, EPG 70 would cause receiver 10 to tune to the to two hours, after which EPG 70 would not allow the child 
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to select a channel that was currently airing a program of that 
genre. The program -based nature of EPG 70 provides an 
important technical advantage over previous systems for 
providing programming information. 

Another important technical advantage of the present 
invention involves the ability to record programs using 
recorder 20 in accordance with viewer profiles 84, program 
listing information 6, or both viewer profiles 84 and program 
listing information 6, without relying on the viewer to 
provide information concerning air dates, start times, stop 
times, or channels for the programs, referred to collectively 
as broadcast information. Since EPG 70 has access to the 
resources of database 48 and program listing information 6, 
if the viewer provides EPG 70 with the title or another 
suitable identifier for a program, EPG 70 can use EPG API 
60 and other components of platform 12 and receiver 10 to 
cause recorder 20 to record the program regardless of the 
date, time, or channel on which the program will air. For 
example, if the viewer specifies recording of all episodes of 
M*A*S*H or another series, EPG 70 will cause M*A*S*H 
to be recorded even if the channel airing M*A*S*H 
changes, the time at which M*A*S*H is aired changes, or 
the length of the M*A*S*H program changes because the 
program is a season premiere or for any other reason, 
because EPG 70 continues to maintain access to the appro- 
priate program listing information 6 in database 48. Elimi- 
nating the need for the viewer to provide broadcast infor- 
mation is an important technical advantage. 

Similarly, the viewer can cause recorder 20 to record all 
programs associated with particular keyword or other 
options 86, such as "James Bond" or another suitable 
keyword option 86, specify that reruns of a program that is 
otherwise to be recorded are not to be recorded, or specify 
the recording of programs in any other suitable manner 
using EPG 70. Scoring algorithm 77 of suggest module 76 
may also determine scores for each program available to be 
recorded according to program listing information 6 and an 
appropriate profile 84 stored in profile database 80. If the 
score for a particular program exceeds a predetermined 
threshold specified by the viewer or otherwise, EPG 70 may 
cause the program to be recorded even though the viewer 
had no knowledge that the program would be airing or even 
that the program existed. EPG 70 may record programs 
using one or more recorders 20. For example, if recorders 20 
are VCRs and EPG 70 supports multiple viewer profiles 84, 
EPG 70 may cause a program that is relatively desirable for 
a particular viewer according to associated viewer profile 84 
to be recorded using recorder 20 corresponding to the 
particular viewer. The recording of programs may be peri- 
odically modified by inactivating or removing selected 
viewer profiles 84 from database 80 in accordance with 
particular needs. 

Schedule module ^8 of EPG 70 provides a conventional 
programming schedule in accordance with program listing 
information 6, but does not include information concerning 
viewer preferences or other information associated with or 
determined according to viewer profiles 84. For example, a 
viewer may point to, click on, or select schedule module 78 
using a menu display associated with EPG 70 or in any other 
suitable manner. In response, EPG 70 may display channel 
information 102 for various channels over one or more time 
slots 114, as shown in FIG. 5 and discussed above with 
reference to preferred schedule 100, except that scoring 
indicators 116 are absent from the programming schedule. 
The present invention contemplates combining the program- 
ming schedule associated with schedule module 78 and 
preferred schedule 100 associated with suggest module 76 in 
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any appropriate manner. Although EPG 70 is discussed with 
respect to platform 12, the present invention contemplates 
EPG 70 running on any platform suitable to support JAVA- 
based operation of EPG 70. The present invention further 

5 contemplates one or more modules of EPG 70 being integral 
to one or more other modules or distributed to operate on 
processing platforms external to platform 12. 

FIG. 6 is a flow chart illustrating an exemplary method for 
selecting a program for viewing according to the operation 

30 of EPG 70. The method begins at step 200, where the viewer 
provides viewer preference information to EPG 70 using one 
or more preference templates 82 and input device 42 or in 
any other manner. At step 202, profile module 74 receives 
the viewer preference information, either directly or through 

15 control module 72, in the form of rankings 88 corresponding 
to preference options 86. As discussed more fully above, 
options 86 may include genre options 86, actor options 86, 
sports team options 86, keyword options 86, or any other 
suitable options 86. Profile module 74 generates viewer 

20 profile 84 for the viewer at step 204 and, at step 206, stores 
viewer profile 84 in profile database 80. In one embodiment, 
viewer profile 84 includes rankings 88 for each preference 
option 86 to provide an indication of the relative desirability 
to the viewer of programming that is associated with the 

25 particular option 86. Suggest module 76, control module 72, 
or another suitable component of EPG 70 receives viewer 
input at step 207, which may include the viewer turning on 
television 40, accessing EPG 70 in some manner, or other- 
wise indicating that the viewer wishes to view television 

30 programming. 

At step 208, suggest module 76 accesses viewer profile 84 
in profile database 80 and program listing information 6 in 
program listing database 48, in cooperation with EPG API 
60, link 14, and database server 46. Suggest module 76 may 

35 access one or more local databases periodically updated to 
contain program listing information 6 to replace or combine 
with accessing database 48. Suggest module 76 may access 
program listing information 6 for all programs airing on a 
particular date, within one or more time slots 114, or any 

40 other set of programs. At step 210, suggest module 76 and 
associated scoring algorithm 77 calculate, determine, or 
otherwise generate a program score for each program 
according to viewer profile 84 and program listing informa- 
tion 6. At step 212, suggest module 76 generates preferred 

45 schedule 100 having channel programming 102 for appro- 
priate time slots 114. In one embodiment, a scoring indicator 
116 is associated with each program for which preferred 
schedule contains channel programming 102, in the form of 
a color overlaying textual information concerning the pro- 

50 gram or in any other format. 

Suggest module 76 may receive an indication at step 214 
that a program change is appropriate. For example, the 
indication may include the viewer pressing a "channel up" 
button on input device 42 or providing any other suitable 

55 indication. Alternatively, if the viewer is a child, the parent 
may have instructed EPG 70 to prevent the child from 
viewing programming of a particular genre. The indication 
may include the child selecting a channel currently airing a 
program having the undesirable genre or the ending of a 

60 desirable program airing on a channel that subsequently 
begins to air a program having the undesirable genre. If the 
indication is received at step 214, suggest module 76 selects 
a program at step 216 that is more likely to be desirable, 
according to program scores for the other programs for 

65 which preferred schedule 100 contains channel program- 
ming 102, and the method ends. If the indication is not 
received at step 214, viewing continues as before and the 
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method ends. Steps 200 through 216 may be repeated as 
many times and in any relative order as appropriate to allow 
viewers to modify viewer profiles 84, to select an alternative 
program for viewing during a viewing session, or to other- 
wise implement any of the functionalities that EPG 70 
supports. 

FIG. 7 is a flow chart illustrating an exemplary method for 
recording a television program according to the operation of 
EPG 70. The method begins at step 300, where the viewer 
provides viewer input information to EPG 70. In one 
embodiment, the input information may include a program 
identifier for the program to be recorded, such as a title for 
the program, any preference option 86 discussed above, or 
any combination of a program identifier and one or more 
preference options 86. Since EPG 70 is program-based, the 15 
input information need not include broadcast information, 
such as an air date, start time, stop time, or channel. Since 
EPG 70 is able to cause recorder 20 to record any program 
using a program identifier for the program, without infor- 
mation from the viewer regarding the air date, start time, 20 
stop time, or channel, preference information may not be 
necessary. In the alternative, the viewer may instruct EPG 70 
to cause recorder 20 to record all previously unidentified 
programs satisfying viewer profile 84, in which case input 
information would include at least some viewer preference 25 
information. Suggest module 76 receives the input informa- 
tion at step 302, directly or through control module 72 or any 
other suitable component of EPG 70. 

Suggest module 76 accesses program listing information 
6 at step 304 stored locally or in database 48 using EPG API 30 
60, link 14, and database server 46. At step 306, suggest 
module 76 compares the input information, such as the 
program identifier or viewer profile 84 generated using the 
preference information for the viewer, with program listing 
information 6 in database 48. In accordance with the com- 
parison performed at step 306, suggest module 76 generates 
recording information for the program at step 308. For 
example, if a program for which database 48 contains 
program listing information 6 satisfies a predetermined 
threshold score associated with viewer profile 84, then 
suggest module 76 may generate the recording information 
for the program to cause the program to be recorded. 

The recording information may include any instruction or 
set of instructions suitable to cause recorder 20 to record the 
program, such as an air date, start time, stop time, channel, 
or other information* relating to the airing of the program. 
The present invention contemplates the recording informa- 
tion being an instruction to EPG API 60, control API 60, or 
another component of platform 12 to initiate recording of the 
program. At step 310, suggest module 76, control module 
72, or another component of EPG 70 communicates the 
recording information for the program to EPG API 60, 
control API 60, or any other appropriate component of 
platform 12 or system 2 to instruct recorder 20 to record the 
program, and the method ends. The present invention con- 
templates the steps illustrated in FIGS. 6 and 7 cooperating 
in any suitable manner to allow one or more viewers to more 
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intelligently select, schedule, and record viewing opportu- 
nities according to operation of EPG 70 and system 2. 

Although the present invention has been described with 
several embodiments, a plethora of changes, substitutions, 
variations, alterations, transformations, and modifications 
may be suggested to one skilled in the art, and it is intended 
that the present invention encompass such changes, 
substitutions, variations, alterations, transformations, and 
modifications as fall within the spirit and scope of the 
appended claims. 

What is claimed is: 

1. An electronic programming guide operable to run on a 
computing platform that is associated with a television, the 
platform operable to access a program listing database 
containing program listing information for a plurality of 
television programs, the electronic programming guide com- 
prising: 

a profile database operable to store a viewer profile; and 
a suggest module coupled to the profile database, the 
suggest module operable to access the viewer profile 
and the program listing information and, in response, to 
generate a preferred schedule according to the viewer 
profile and the program listing information, the pre- 
ferred schedule operable to indicate the desirability of 
a particular program relative to other programs; 
the suggest module comprises a scoring algorithm oper- 
able to generate a preference score for the program 
according to the viewer profile and the program listing 
information; 

the suggest module is further operable in response to 
viewer's requests for a channel change to select a 
channel for viewing according to the preference score 
for the program while bypassing channels that are not 
currently airing a program satisfying the preferences of 
the viewer in effect. 

2. A method performed on a computing platform that is 
associated with a television for providing functionality asso- 
ciated with an electronic programming guide, the method 
comprising: 

storing a viewer profile in a profile database; 

accessing the viewer profile in the profile database and 
program listing information stored in a program listing 
database for a plurality of television programs; 

generating a preferred schedule in accordance with the 
viewer profile and the program listing information, the 
preferred schedule operable to indicate the desirability 
of a particular program relative to other programs; 

generating a preference score for the program according 
to the viewer profile and the program listing informa- 
tion; and 

selecting a channel in response to viewer's request for 
channel change for viewing channels according to the 
preference score for the program while bypassing chan- 
nels that are not currently airing a program satisfying 
the preference of the viewer in effect. 
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